BACKGROUND: New payments from Medicare encourage behavioral health services to be integrated into primary care practice activities. OBJECTIVE: To evaluate the financial impact for primary care practices of integrating behavioral health services. DESIGN: Microsimulation model. PARTICIPANTS: We simulated patients and providers at federally qualified health centers (FQHCs), non-FQHCs in urban and rural high-poverty areas, and practices outside of high-poverty areas surveyed by the National Association of Community Health Centers, National Ambulatory Medical Care Survey, National Health and Nutrition Examination Survey, and National Health Interview Survey. INTERVENTIONS: A collaborative care model (CoCM), involving telephone-based follow-up from a behaviorist care manager, or a primary care behaviorist model (PCBM), involving an in-clinic behaviorist. MAIN MEASURES: Net revenue change per full-time physician. KEY RESULTS: When behavioral health integration services were offered only to Medicare patients, net revenue was higher under CoCM (averaging $25,026 per MD in year 1 and $28,548/year in subsequent years) than PCBM (−$7052 in year 1 and -$3706/year in subsequent years). When behavioral health integration services were offered to all patients and were reimbursed by Medicare and private payers, only practices adopting the CoCM approach consistently gained net revenues. The outcomes of the model were sensitive to rates of patient referral acceptance, presentation, and therapy completion, but the CoCM approach remained consistently financially viable whereas PCBM would not be in the long-run across practice types. CONCLUSIONS: New Medicare payments may offer financial viability for primary care practices to integrate behavioral health services, but this viability depends on the approach toward care integration.
INTRODUCTION
Behavioral health conditions include mental illness, substance abuse, and unhealthy behaviors that affect at least 18% of all US adults 1 and are associated with increased morbidity, mortality, and healthcare costs. [2] [3] [4] Many common behavioral health conditions that do not manifest in severe mental illness can be addressed without the expertise of a psychiatrist. 5 Behavioral health services offered through primary care practices are encouraged by recent provisions extending integrated behavioral health coverage benefits to Medicare recipients (see Table 1 ). 30 Behavioral healthcare integration into primary care practices typically follows either a collaborative care model (CoCM) or a primary care behaviorist model (PCBM; Fig. 1 , eTable 1). 31 Both approaches incorporate brief screening for common behavioral health conditions including depression, anxiety, and alcohol or tobacco use. Behavioral health integration through a CoCM approach then involves care plan development often including pharmacotherapy from the primary care physician, with follow-up care by an RN or master's-level behaviorist care manager by phone, who proactively uses a registry and validated scales to assess adherence, tolerability, and response. [32] [33] [34] [35] The CoCM approach requires periodic psychiatrist or psychiatric nurse practitioner/ physician assistant review for payment through new Medicare codes. 30 The three new Medicare Part B billing codes that apply to CoCM are G0502 for an initial 30-min behaviorist session with 70 min per month of overall care management/ staff effort, G0503 for each 26-min behaviorist follow-up with 60 min per month of care management, and G0504 for each additional 13 min of provider visit time with 30 min per month of care management (Table 1) . The PCBM approach, by contrast, involves in-person care by a primary care behaviorist (PhD psychologist or licensed clinical social worker) at the primary care site who provides brief, time-limited behavioral treatments. 36 The PCBM approach can be paid through traditional billing mechanisms for psychologist or social worker visits, but can additionally qualify for a new general behavioral health services Medicare Part B billing code (G0507 for 15 min of behaviorist provider time with at least 20 min per month of care manager time from all staff; this code provides higher payments per period time than traditional codes such as those for routine psychotherapy, psychological testing, and health and behavioral assessment). 37, 38 Both behavioral health integration approaches require coordination between the primary care provider and behaviorist and referral of patients with severe mental health conditions or treatment-resistant disease to a psychiatrist. Medicare requires that for either model, the care manager would need to have formal education or training in behavioral health (ranging from social work to nursing to psychology), but Medicare did not specify a minimum education requirement. The care manager would also need to be available for face-to-face visits for CoCM (though such visits are not required). 37, 38 A key gap in knowledge before providing these services, however, is the economic viability of delivering such services by practices constrained by financial realities, which the new We hierarchically chose data sources to systematically prefer the highest-quality data by preferring to rely on national data for disease burden or practice-level statistics and individual participant meta-analytic data from randomized trials for treatment effect estimates when available, followed by individual randomized trials if meta-analyses were unavailable, followed by controlled demonstration projects, then uncontrolled studies, and finally descriptive studies. All cost and revenue figures are in 2016 US dollars. Persons with both Medicare and other forms of insurance were classified as Medicare. Ninety-five percent confidence intervals are in parentheses. Unhealthy alcohol use included heavy alcohol use or binge drinking. Tobacco smoking included current cigarette smoking. Major depression included a score of at least 10 on the PHQ-9 questionnaire with a 50% positive predictive value for the subsequent diagnosis. 16 Generalized anxiety included feeling worried, nervous, or anxious on a daily basis while not taking medication for those feelings Medicare codes hope to address. To date, the clinical efficacy of CoCM has been demonstrated through numerous randomized trials, with consistent evidence of effectiveness in terms of clinical outcomes, and is typically cost-effective by common US thresholds of willingness to pay. 32, 34, 39 In contrast, PCBM has been less rigorously tested but may provide greater accessibility and appears more commonly in current practice. 40 Hence, the two approaches should not be viewed as equivalent evidence-based alternatives. 33, 38 While demonstration projects are effective in identifying logistical barriers to implementation of either approach to behavioral health integration, the American College of Physicians recently identified a key gap in knowledge that is difficult to address through such demonstrations: the cost and revenue implications of behavioral healthcare integration for primary care practices across the spectrum of typical US primary care practices. 41 In this study, we estimated the cost and revenue implications to primary care practices of adopting either CoCM or PCBM approaches to integrate behavioral health services into primary care.
METHODS

Study Design
We estimated costs and revenues for both the CoCM and PCBM behavioral health integration approaches using a microsimulation model (Fig. 2) . The model does not consider differences in clinical outcomes, as such outcomes are better assessed through randomized clinical trials. The focus of our approach on those outcomes is because a simulation model is more robust for predicting cost outcomes, which are more difficult to assess at a system level from randomized trials.
To simulate both integration approaches, we first estimated the prevalence and range of untreated or undertreated behavioral health conditions among adult patients seen at four different types of practices in the US: FQHCs, non-FQHC urban practices in high-poverty areas (≥20% of population in the ZIP code under the federal poverty threshold 42 ), non-FQHC rural practices in high-poverty areas, and practices outside of high-poverty areas. Next, we estimated the costs and revenues associated with behavioral health integration using either CoCM or PCBM, including transition costs of hiring staff, training them, and establishing electronic registries and in-clinic space, establishing psychiatric consultant review and referral arrangements, as well as routine screening, service delivery, and care coordination to provide behavioral health services (itemized for each model in Table 1 ).
Our revenue estimates incorporated three alternative scenarios: (1) if the services were delivered only to Medicare patients (using new Medicare payment mechanisms, Table 1 ); (2) if the services were extended from Medicare patients to all patients, but only Medicare paid the practice for these services (providing services to other patients without reimbursement, a theoretical scenario to minimize the transaction costs and difficulty of having distinct workflows for different groups of patients), and (3) if all payers (private and public, but not uninsured/self-pay patients) adopted the Medicare fee schedule for behavioral health integration.
Data Sources
Data sources and input data for the model are detailed in Table 1 .
We obtained the prevalence and range of untreated or undertreated behavioral health conditions among adult patients in primary care using the most recent two waves of the National Health and Nutrition Examination Survey (NHANES, 2011 (NHANES, -2014 , N = 11,640), except for anxiety, which is not asked in NHANES and was instead estimated from the latest wave of the National Health Interview Survey (NHIS, 2015, N = 103,789). 10, 11 We specifically estimated the prevalence of untreated or undertreated excess alcohol use, tobacco smoking, depression, and anxiety (see Table 1 ). 43 We subcategorized the prevalence estimates for each condition among participants by their type of insurance: Medicare, Medicaid, private, or self-pay/uninsured. We then obtained estimates of the proportion of patients covered by each type of insurance at each type of clinic from the National Association of Community Health Centers (for FQHCs, N = 1375 practices) and from the National Ambulatory Medical Care Survey (for all other practices; N = 1293 practices). 6, 9 We obtained estimates for transition costs including preparation, workflow revision, coordination across providers, hiring, training, information technology, space, and service delivery from the Medical Group Management Association and behavioral health integration experiences among primary care practices (Table 1) . 20 We also obtained estimates for Medicare reimbursement for specific CoCM and PCBM services from a recent review (also in Table 1 ). 30 
Cost and Revenue Estimates From Behavioral Health Integration
For each of the four types of practices (FQHC, non-FQHC urban high-poverty, non-FQHC rural high-poverty, and lower-poverty), we simulated a representative sample of 10,000 practices by repeatedly sampling with replacement from the normal probability distributions around the prevalence, cost, and revenue data points shown in Table 1 . 44 We did not simply use mean estimates of practice size, geography-specific costs/revenues, and patient characteristics among each of the four types. Rather, the microsimulation modeling technique involved simulating individual practices, such that the full national spectrum of practice characteristics was captured, and from this we present results focusing on these four types of practices. For each of the 10,000 practices of each type, we assigned a simulated population of patients based on the typical patient population served per full-time equivalent physician per year at each practice type, also shown in Table 1 .
7, 9
Through Monte Carlo sampling, 44 each patient was assigned an insurance type and an indicator variable (0/1) for having or not having each behavioral health condition individually or together, matching the overall distribution of insurance types by practice type, and the different prevalence of and correlation among conditions by insurance type (e.g., capturing the higher rate of conditions among Medicaid and uninsured patients and the common co-occurrence of tobacco use and depression). 12 We estimated the number of true and false positives who would be detected if using the AUDIT-C tool for screening alcohol use, single-question screening for current tobacco smoking, PHQ-2 for depression, and GAD-2 for anxiety; sensitivity and specificity are shown in Table 1 from prior meta-analyses and epidemiologic surveys) [12] [13] [14] [15] [16] [17] [18] [19] 45 . We also estimated the additional prevalence of diagnoses that would be identified by the physician or BH specialist, requiring external referral after behavioral health services were initiated (such as bipolar disorder and opioid dependence), as shown in Table 1 .
We added the ongoing and transition costs to perform behavioral health integration (space, IT infrastructure, and training, Table 1 ) to the costs of delivering behaviorist services. The transition costs included the training and time necessary for planning, coordination, informatics and workflow revision, and quality improvement, as well as the gradual process of increasing acceptance into the program from low levels to full capacity (Table 1) . We computed the cost of behaviorist services by multiplying the proportion of patients accepting behavioral therapy upon screening positive; the costs of staff salary, benefits, and overhead needed in either model to provide behavioral healthcare services (increasing to the next higher 0.5 FTE to consider limitations of hiring flexibility, and computing costs during the beginning of the fiscal year to account for sunk costs); the additional support staff and associated overhead costs for supporting the behaviorist provider (sampling from the MGMA data per provider for receptionist and medical assistant time); the typical numbers of behavioral health visits per year for each type of diagnosis; time per visit to a behaviorist for each type of diagnosis for true positive screens; the time spent on documentation, population management, discussion, and administration tasks; and overhead (shown in Table 1 ). 8, 22-25, 39, 46 Falsepositive screens and diagnoses requiring external referral were simulated as resulting in one to three behaviorist visits for further diagnostic evaluation, referral coordination, and follow-up.
Our baseline simulation used a 50% rate of treatment acceptance among referred patients based on prior descriptive reports. 20 Among the 50% who accept referral to the behaviorist, two types of time-consuming (i.e., costly) forms of no-shows for behavioral health integration were simulated: (1) failure to respond to phone calls (for CoCM) or show up for in-person visits (for PCBM) and (2) attrition from either program over time among those who show for the first phone call or appointment (costs in Table 1 ). Our base case analysis simulated 66% of patients accepting referral would show up for initial phone calls (for CoCM) or visits (for PCBM), and under either model 80% of patients going to the initial visit would make it to the final visit (with linear attrition between visits), based on prior descriptive studies. 21 In sensitivity analyses (below), we varied these rates widely to identify critical thresholds for acceptance and show rates to ensure financial viability (i.e., net positive revenue from behavioral health services).
Primary and Secondary Outcome Metrics
We chose the primary outcome metric of net revenue change per full-time primary care (full-time equivalent, FTE) physician per year. We computed the main outcome metric as the total reimbursements for behavioral health integration services minus the total cost of service provision.
Our secondary outcome metrics included: (1) time costs for the care manager (for CoCM) or behaviorist (for PCBM) for delivering behavioral health services; (2) costs of behavioral health service integration; and (3) gross revenues for behavioral health service integration.
We computed the primary and secondary outcomes for both the first year of integration (including transition costs and linear panel growth based on typical patient volume screened per month) and per annum for the subsequent 9 years after integration (excluding transition costs and using stable panel sizes as newly screened patients entered the panel at the same rate as existing patients completed behaviorist visits). We used repeated Monte Carlo sampling with replacement to compute the mean and 95% confidence intervals around net revenue among each of the 10,000 simulated practices of each type.
Sensitivity Analyses
As detailed further in the Supplement, we varied the acceptance and show rates across the 95% confidence intervals shown in Table 1 ; simulated a potential productivity benefit to referring patients to a behaviorist for either CoCM or PCBM; recalculated the outcomes if the CoCM included a master's level care coordinator rather than an RN and if the PCBM included a licensed clinical social worker rather than a PhD clinical psychologist; and varied the estimated prevalence of each behavioral health condition from half to twice its baseline value.
Simulations were performed in R (v. 3.3.2, The R Foundation for Statistical Computing, Vienna, Austria). 
Role of the Funding Source
IRB Approval
Approved by the Stanford University Institution Review Board eProtocol #34359.
RESULTS
Outcomes from Behavioral Health Integration, When Treating Only Medicare Patients
When behavioral health integration services were offered only to Medicare patients in the simulated practices, the primary outcome of net revenue and the secondary outcome of gross revenue were higher when practices implemented CoCM than when practices implemented PCBM. The secondary outcomes of time and cost were lower for CoCM than for PCBM, although the confidence intervals for time and cost overlapped between the two models ( Table 2) . Behavioral health services for Medicare patients typically required fewer hours of service under CoCM (~1438 h/year of care manager time) than under PCBM (~1756 h/year of behaviorist time, Fig. 3 ) for a typical panel of~46 Medicare behavioral health service patients per FTE PCP at any given time, with approximately three times as many patients over a given year. The CoCM had lower space costs (due to telephone rather than in-person visits) and behaviorist costs (due to less time spent per visit), but higher costs from the registry as well as routine payment to a consulting psychiatrist. Behavioral health services were, notably, reimbursed at a disproportionately higher rate by Medicare under CoCM than under PCBM (Table 1) , producing net revenue gains under CoCM and losses under PCBM (averaging $25,026 per MD FTE in year 1 and $28,548 in subsequent years under CoCM, versus -$7052 and -$3706, respectively, under PCBM across all practice types, Table 2 ). Offering behavioral health services to Medicare patients alone through CoCM produced net revenue gains for all of the simulated clinic types, in year 1 and in subsequent years, while 88% of simulated practices experienced net revenue losses through PCBM in year 1 and 73% in subsequent years.
Outcomes from Behavioral Health Integration, When Treating All Patients
When behavioral health integration services were offered to all patients in the simulated practices, but were only reimbursed by Medicare, none of the practices adopting either the CoCM or PCBM approach maintained positive net revenues in either the first or subsequent years (Table 2) . Behavioral health integration services produced net revenues typically $33,890 lower when practices offered the services to all patients but were only reimbursed by Medicare, as opposed to when practices offered the services only to Medicare patients. Behavioral health integration services offered to all patients increased the time requirements for service by a factor of four (requiring, on average,~7549 h/year from the care manager in CoCM versus~5026 h/year from the behaviorist in PCBM per FTE PCP) with a typical panel of~175 behavioral health service patients at any given time and approximately three times that amount over the course of a year. While more time was spent on depression/anxiety treatment than on tobacco/alcohol treatment when treating only Medicare patients (Fig.  3a-b) , expansion of behavioral health services to all patients disproportionately increased the time spent on tobacco/alcohol treatment given the higher burden of tobacco/alcohol abuse among non-Medicare patients (Fig. 3c-d) .
When behavioral health integration services were offered to all patients in the simulated practices, but were reimbursed at the same rate by all public and private insurers (remaining un- Table 2 ). Behavioral health service under CoCM produced net revenue gains for all of the simulated clinic types, in year 1 and in subsequent years, such that no simulated practices experienced net revenue losses from offering behavioral health services to all patients if both public and private insurers matched current Medicare payment rates. Behavioral health service under PCBM, however, produced net revenue losses for 19% of the simulated clinic types in year 1 and 23% in subsequent years, even if both public and private insurers matched current Medicare payment rates.
Sensitivity Analyses
As detailed in the Supplement, when we varied our rates of treatment acceptance, show rate, and completion rate to their lower-bound ranges shown in Table 1 (15% acceptance, 50% initial show-up, and 60% completion), net revenues declined from the base case such that net revenues were often negative for most practices, but still higher for practices adopting the CoCM approach than the PCBM approach (eTable 2). Conversely, when we varied our rates of treatment acceptance, show rate, and completion rate to their higher-bound ranges shown in Table 1 (85% acceptance, 90% initial show-up, and 95% completion), net revenues increased from the base case such that net revenues were positive for all practices across all years for CoCM but some practices continued to lose net revenue for PCBM (eTable 3). We additionally found that a small productivity benefit of 5-min reduced visit length, if rerouted into additional visit time, would produce at least $3747 (95% CI: $1569, $6441) in additional revenue per full-time physician per year. Hiring lower-cost behaviorists would be expected to increase net revenues by at least $14,768 (95% CI: -$10,317, $61,589). However, varying the prevalence of each behavioral health condition did not significantly change net revenues, as the cost-to-revenue ratio per patient was not substantially changed (eTables 4 and 5).
DISCUSSION
We estimated that primary care practices adopting the CoCM behavioral health integration approach would tend to gain more net revenues than under the PCBM model using current rates of Medicare reimbursement, despite the costs of establishing a registry and consulting a psychiatrist to perform CoCM services. We additionally estimated that practices adopting the CoCM approach would likely maintain net positive revenues if they expand behavioral health services to all patients, but only if private insurers offered payments for such services. This result was driven by lower time costs of telephone-based follow-up and the higher reimbursements from Medicare for CoCM. CoCM would also be more financially viable than PCBM if all insurers paid Medicare rates. Notably, private insurer payments exceed Medicare payments for the same service, suggesting that participation from private insurers may well bring additional revenue to the practice. Because financial barriers are considered a key obstacle to implementing behavioral health integration, our results imply that revenues of practices would be expected to vary widely by the type of behavioral health service integration strategy and payer support across their market, but less widely among types of practices or by prevalence of conditions, because of consistent cost-benefit ratios for the key personnel expenditures from integration. We also discovered that variations in patient demographics and practice type were less important than the prevalence of behavioral health conditions and the rate of no-shows among patients referred to behavioral health services in determining financial outcomes for practices. Yet even at low levels of behavioral service acceptance, show-up rates, and follow-up rates, the CoCM approach would remain financially viable.
Our results are necessarily limited by assumptions inherent to simulation modeling, which cannot incorporate all possible outcomes or complex realities. In our simulation, we did not account for additional grant funding that FQHCs receive, which is highly varied across sites and years, but has been observed to increase the probability of FQHCs providing onsite behavioral health services in previous years. 46 Furthermore, we lacked sufficient rigorous data to expand our model to additional conditions, such as weight control, sleep disturbance, or narcotic drug use, for which the approaches simulated here could be applied. In addition, we limited our analysis to financial implications because economic outcomes are best assessed through simulations comprehensively incorporating costs and revenues; by contrast, simulations are less suited to identify other important factors for practices considering behavioral health integration, such as patient outcomes, or physician satisfaction. For Medicare Advantage beneficiaries, there is anticipated to be plan-by-plan variation in whether beneficiaries will be eligible for the new behavioral health integration codes-a source of variation we are not yet able to account for given the lack of systematic data on these variations. In the absence of robust data about how much of PCP panels are replaced by new patients in need of new behavioral health services, we did not make any assumptions about the change in healthiness of the population over time. The likely higher benefits of CoCM versus PCBM would go further toward strengthening our conclusion of CoCM's greater financial viability, making our results from this model conservative. Finally, the proprietary nature of the MGMA data used here is a limitation for broad usage; the potential public use availability of other practice cost registries may eventually lead to the wider availability of financial data for practice planning.
Overall, our findings suggest that new Medicare payments offer financial viability for most primary care practices to integrate behavioral health services if implemented through a collaborative care approach. Given that most patients with behavioral health needs visit a primary care provider as their only source of care, and are more likely to turn to their primary care physician than a mental health professional for help, 47, 48 behavioral health integration may offer a critical opportunity to address major mental health and substance abuse issues in the US adult population.
